Using a large panel dataset of Chinese manufacturing enterprises during 1999-2005, which accounts for over 90% of China's industrial output, and robust econometric procedures we show that the Chinese banking system has helped to support the growth of both firm value added and TFP. We find that access to bank loans is positively correlated with future value added and TFP growth. We also find that firms with access to bank loans tend to grow faster in regions with greater banking sector development. While the effects of bank loans on firm growth are more pronounced in the case of purely private-owned and foreign firms, they are positive and statistically significant even in the case of state-owned and collectively-owned firms. We show that excluding loss-making firms from the sample does not change the qualitative nature of our results.
Introduction
China offers a most interesting and possibly unique setting in which to examine the relationship between finance and growth, utilising firm-level data, for (at least) three compelling reasons, which are as follows: (i) China is one of the most important and fastest-growing economies in the world.
Almost 30 years of rapid economic growth -in itself an unprecedented phenomenon -has transformed China from an agricultural economy to the factory of the world; from a closed economy into the world's largest exporter of textiles, toys, laptop computers, cell phones, digital cameras, etc. and the 2nd largest FDI recipient country. As a result, China now has the largest volume of foreign reserves in the world, as well as one of the largest banks (the ICBC).
Therefore, examining the role played by the finance-growth mechanism within
China is interesting in its own right and could therefore make a useful contribution to the finance-growth literature.
(ii) The Chinese banking system has been dominated by state-owned banks and is widely regarded of very poor quality by international standards (e.g. Allen et al, 2005) . The mainstream view in the literature is that government-owned banks are inefficient and motivated by political objectives. 1 China's banking sector has accumulated huge amounts of bad loans, not least because one of its major responsibilities has been the bailing out of financially distressed state owned enterprises. Furthermore, it has been argued that the Chinese banking sector is regionally segmented, that financial resources are not mobile and that they are allocated inefficiently (Young, 2001; Boyreau-Debray and Wei, 2005) . Allen et al (2005) have, therefore, argued that because of its inefficient banking system, China represents an important counter example to the apparent consensus that a well-developed financial system is necessary for growth. 2 Based on this view, one might therefore expect that the finance-growth mechanism would be weak, if present at all, in the case of China. Allen et al (2005) (iii) Increased data availability over recent years means that finance-growth type questions can now be examined using very large micro data sets. In this paper we utilise a very large micro panel data set that spans the entire Chinese manufacturing industry which contains detailed information on firms' sources of financing. Our dataset includes 1.3 million observations that cover the period 1999-2005; by 2005 a quarter million firms are included. The firms in our sample account for nearly 90% of total industrial output in China. 4 This paper, therefore, utilises a very large micro dataset of Chinese firms to examine the contribution of bank finance to the growth of firm value added and total factor productivity, controlling for firm characteristics and ownership structure. The results of our investigation are therefore likely to have important policy implications, not only for China but also for other developing and transition economies in which state-owned banks and enterprises are prominent.
Our main finding is that, contrary to what might be expected from a state-dominated, inefficient banking system, the finance-growth mechanism in China has been alive and kicking. Specifically, we find that access to bank loans is positively correlated with future value added and TFP growth. Moreover, we find that firms with access to bank loans tend to grow faster in regions with greater banking sector development. While the effects of bank loans on firm growth are more pronounced in the case of privately owned and foreign firms, they are positive and statistically significant even in the case of state-owned and collectively-owned firms. Our findings -which challenge the Allen et al (2005) view on the role of the Chinese banking system -are nevertheless broadly consistent with the 3 There is, however, a parallel literature which explains how China's regional decentralization contributed to the success of Chinese economic reforms and thus to economic growth (e.g. Qian and Xu, 1993) . Theoretical arguments and empirical evidence have been provided that regional decentralization created incentive conditions for regional competition which fosters regional economic growth (Maskin, Qian and Xu, 2000; Li and Zhou, 2006) . Moreover, it is argued that Chinese regional decentralization creates conditions for experimenting reform policies. This contributes substantially to the success of reforms and growth (Qian, Roland and Xu, 2006) .
findings of a recent macro-econometric study by Rousseau and Xiao (2007) ; these authors provide evidence using aggregate data and time-series econometric methods which suggests that banking sector development during 1995-2005 played a central role in
China's economic growth during that period.
The paper is organised as follows. Section 2 describes the dataset and variable construction. Section 3 presents the econometric methodology and the empirical model.
Section 4 presents the empirical results while section 5 summarises and concludes.
Data and variable construction
The main source of our data is the Annual Report of Industrial Enterprise Statistics compiled by the National Bureau of Statistics (NBS) of China (various issues), covering the population of Chinese state-owned manufacturing enterprises and non-state-owned enterprises with annual turnover of more than 5 million RMB Yuan (about $620,000). The sample accounts for nearly 90% of total industrial output. 5 The dataset, which we have collected for the period 1999-2005, contains detailed information on output, assets, sources of finance, exports, sales, value added, employment, wages, R&D expenditure, product innovation and employee training outlay, as well as ownership structure, industry affiliation, and geographical location. 6 Other data sources include China Statistical Yearbook, China Fixed Asset Statistical Yearbook and China Financial Statistics.
We provide detailed information on the dataset structure in Appendix 1 Tables A1-A3.   Table A1 presents the frequency distribution of firms during the sample period, showing that the number of firms almost doubled during the sample period. Tables A2 and A3 show the industrial classification and geographical distribution of firms, respectively, confirming that the dataset exhibits reasonable sectoral and geographical balance. The dataset structure in terms of firm's ownership is summarized in Appendix Table A4 .
Classification of firm ownership type
Private firms represent 62% of the sample; of these, pure private firms constitute more than half the sample (54.2%). There are only a relatively small number of private firms with state capital (1.6%) and a somewhat larger number of private firms with foreign capital (6.5%). SOEs represent 11.7% of the sample during the entire period, but this average figure masks a declining trend reflecting privatisation of state owned firms. 7 The remaining two categories are COEs, which account for 12.40% of the sample, and foreign invested firms, which represent 16.0% of the sample; the majority of foreign invested firms are owned by Hong Kong, Macau and Taiwanese investors.
7 The percentage of SOEs has dropped through time from 28% in 1999 to 6% in 2005. 
Variable construction and summary statistics

Econometric Methodology
In order to evaluate the extent to which the Chinese banking system promotes firm 
The dependent variable Y it represents either total factor productivity or value added growth for firm i at time t. BANK it-1 denotes the stock of bank loan liabilities of firm i outstanding at time t-1; EQUITY it-1 denotes the total amount of equity finance invested in firm i at time t-1. X it is a vector of control covariates, D it is a vector of dummies, including various fixed effects, and ε it is a random error term.
Entering equity finance alongside bank loans in the empirical model helps to ensure robustness in that the estimated coefficient is more likely to capture the effect of bank loans, as opposed to the effect of another omitted formal finance channel, with which bank finance may be correlated. 9 Moreover, it allows a comparison of the differential impact of bank and equity finance, which can provide additional insights into the finance-growth nexus within China.
Both finance variables are lagged by one period to control for potential endogeneity. Bank loans or equity finance may be correlated with unobserved shocks to firm performance, hence using contemporaneous values may result in biased estimates. By making the finance variables predetermined, one potential source of bias is therefore removed.
However, even if the estimated coefficients turn out to be positive, it does not follow that the correlation between bank loans and firm performance can be interpreted causally i.e. We shed more light on the finance growth nexus in China, by interacting BANK with an indicator of initial financial development in the region in which a firm is based (FDj 0, where j represents the region). This allows us to examine whether regional financial development mediates the growth enhancing effects of access to bank finance. The finance and growth literature suggests that the impact of banks on firm performance is likely to be larger in more financially developed countries (and consequently regions). This is because banks are more likely to have greater expertise in monitoring and screening loan applicants in more financially developed countries (or regions), hence they would channel loans into the more productive firms. Consequently, if this term is found to be positive and significant, it would suggest that the standard finance and growth mechanism is operational within China. We use the initial level of financial development to address possible reverse causality between regional financial development and firm performance.
It is not impossible that some regions may become more financially developed because they have a large number of fast growing firms. By using the initial level of the financial development indicator, which is interacted with lagged bank loans, we are avoiding any contemporaneous correlation between this composite variable and unobserved shocks to firm performance.
Besides equity finance, the empirical model includes a vector of other control covariates, X it , hypothesised to impact on firm growth. These controls include linear and squared terms of (initial) firm size and age. They also include the initial level of TFP or value added which is included to capture convergence; a negative coefficient would indicate that a part of firm growth in value added represents catch-up from a low initial value.
Hence, we expect this term to be negative. The vector D it consists of a full set of firm ownership, industry and regional dummies, since it is important to control for the possibility that these fixed characteristics affect firm performance. In addition it also includes time dummies, to remove the effects of temporal shocks that affect all firms, as well as time dummies interacted with region dummies to remove the possible influence of any regional fixed effects that vary with time, such as changing regional economic policies.
Since the growth variable is only observed for firms that have survived, it is important to correct for selection bias due to firms' survival. A popular method for correcting selectivity bias is to apply the technique due to Heckman (1976) . However, this technique is not appropriate in panel data models like ours -see Equation (2). Wooldridge (1995) shows that in such cases, Heckman's method leads to inconsistent estimates and proposes more appropriate methods for testing and correcting for sample selection bias in these models. We therefore utilise Wooldridge's techniques to test for and correct the selectivity bias that may arise due to firms' survival in our data set. The variables we include in the selection equations are quadratic terms of size and age, productivity, industry concentration and industry entry and exit rate. These are standard variables used in the firm survival literature (e.g. Dunne and Hughes, 1994 and Mata et al., 1995) . To summarise, our empirical strategy is robust to a wide range of possible econometric issues that may arise when using panel data sets of the type we are using in this paper.
Specifically, we have taken steps to address (i) possible bias due to sample selection relating to firm survival, (ii) potential endogeneity of regressors through the use of lagged finance and by controlling for various fixed effects, including any time varying regional factors, (iii) potential endogeneity problems related to the measurement of TFP via the Levinsohn and Petrin (2003) method (see Section 2.2.).
Empirical Results
The main empirical results are presented in Tables 2-5. Tables 2 and 3 We first examine the results in Table 2 . To start with, the selection test in all columns validates the use of the Wooldridge estimation method. Column (1), which contains the overall results, shows that ownership matters for TFP growth, with all ownership types having higher TFP growth than the benchmark group, which corresponds to state-owned firms. This is certainly a very plausible result, given that state owned firms are unlikely to be at the forefront of innovation. What is a little surprising is that the highest group in terms of TFP growth are not foreign firms but pure private (domestic) firms, followed by collectively owned enterprises and private (domestic) firms with some foreign capital.
The initial level of TFP enters with a negative and significant coefficient, suggesting convergence is taking place, albeit at a fairly slow speed -its coefficient is -0.14. The other controls enter with plausible coefficients. Access to bank loans enters with a positive, albeit small, coefficient that is highly significant, while equity finance enters with a substantially higher positive coefficient that is also highly significant. Columns (2)- (7) in the same table contain the results for different ownership types. Both bank loans and equity finance have positive and highly significant coefficients for all ownership types.
Both finance variables have the highest coefficients in the case of foreign owned firms, followed by pure private (domestic) firms. Bank loans have the smallest coefficients in the case of private firms with state capital followed by collectives and state owned firms.
These results suggest that the finance-growth mechanism works better in the case of privately owned firms but it is not absent even in the case of state owned firms.
The results in Table 3 are similar to those in Table 2 , except for the coefficient of bank loans which is now much lower and is no longer significant for all ownership types. However, the newly introduced interaction term is positive and highly significant throughout Table   3 . Taken together, these results suggest that the Chinese banking system has a positive influence on TFP growth and that on the effects of bank loans are amplified by the state of regional financial development. Firms with identical characteristics, including the same access to bank loans, will grow faster if they are located in regions that are more financially developed. Given that this effect is over and above any (time-varying) regional effects, we can conclude that it is not simply capturing changes in regional economic policies. Conversely, the positive and significant coefficient of this interaction term also suggests that regional financial development has a bigger positive impact on TFP growth in those firms that borrow more from banks. Tables 4 and 5 repeat the same exercise as Tables 2 and 3 but with firm value added growth as the dependent variable instead of TFP growth. Controlling for initial industrial value added level, the conclusions that can be drawn by examining the estimated coefficients are broadly very similar to those that can be drawn from Tables 2 and 3. The interaction term now enters with substantially higher coefficients relative to the corresponding terms in Table 3 , suggests that regional financial development has quantitatively larger effects on firm value-added growth than on TFP growth.
The results in Tables 2-5 provide very clear evidence that even in the overall sample, which includes state-owned enterprises, the finance-growth mechanism in China is both alive and kicking. Importantly, our evidence suggests that the growth-finance mechanism in China does not merely reflect the effects of financial development on capital accumulation -financial development seems to have a positive effect on TFP growth.
Loss making enterprises and the finance-growth mechanism
Tables 6 and 7 report the results of re-estimating our main model after removing lossmaking firms from the sample. Loss making enterprises represent 14% of firms in our sample, and 27% of state-owned firms. It may be argued that bank lending to loss-making enterprises, particularly state-owned ones, is politically motivated, since state-owned banks, which dominate China's banking system, may be required by the government to keep alive firms that serve political objectives. If this were true, it would undermine banks' ability to finance productive enterprises and we would therefore expect to see higher coefficients on the bank loan variable and its interaction with regional financial development if loss-making enterprises were removed from the sample. On the other hand, if lending to loss making enterprises is dictated by economic criteria, particularly the future prospects of these firms, removing these firms from the sample should not alter the results very much. This is because loss-making firms that receive bank loans would be the ones whose future prospects are bright, as it would not make any commercial sense for banks to make loans to loss-making firms who are unlikely to be able to repay the loans in the future. Tables 6 and 7 show that in the overall sample, the coefficient on bank loans is somewhat higher than the corresponding one in Tables 3 and 5 , respectively. This change is, however, non-negligible only in the industrial value added comparison where the coefficient on bank loans rises from 0.0026 to 0.0042, with the increase being slightly more than two standard errors. The coefficient of bank loans becomes significantly positive for pure private domestic firms in Table 7 in comparison to Table 5 , suggesting profit-making firms benefit from bank loans; for SOE and private with state capital, the coefficients remain insignificant but are more positive; while profit-making foreign firms have higher significantly positive coefficients. The coefficients of the interaction term of bank loans and financial development show a minor. Thus, it appears that excluding loss-making firms from the sample increases the direct effect of bank loans on industrial value added growth but mitigates their effect through regional financial development. Interestingly, this overall result does not reflect changes in the coefficient of bank loans for state owned enterprises, but the coefficients on collectives and private firms. By removing loss making enterprises from the sample, this coefficient switches from insignificant to significant in the cases of collective enterprises and pure private (domestic) firms. Once again the coefficient of the interaction term declines but remains significant in the case of all ownership types.
We can, therefore, conclude that removing loss-making enterprises from the sample does not alter the qualitative nature of the results very much at all. These findings seem to tentatively suggest that politically motivated lending to loss making firms in China is not as widespread as it is perhaps believed to be. In order to explore this issue in more depth, we ran the TFP growth regressions on loss making firms alone. 10 In the overall sample, the effect of both bank loans and the interaction term remains positive and significant, suggesting that the banking system continues to have a positive impact even on loss making firms. However, the results by type of ownership show that this effect varies widely between private and state-owned enterprises. The relevant coefficients are positive and significant at the 1 per cent level for pure private firms and foreign owned firms; they are positive and significant at the 5 per cent level for collectives. When it comes to stateowned enterprises, the effect of bank loans is significant only at the 10 per cent level while the interaction term is not significant. Finally, when it comes to private firms with some state capital, both the relevant coefficients are insignificant. These results seem to suggest that banks may be able to turn around loss-making firms as long as they are not wholly or partially government owned. Thus, there appears to be some evidence to suggest that lending to loss-making enterprises in which the government has an ownership stake may indeed be politically driven. Aside from these firms, however, our findings on all other types of firms suggest that the finance and growth mechanism in China is operating reasonably well, notwithstanding the close ties between banks and political authorities.
Concluding Remarks
Our empirical results suggest that the view that China's banking system has been an idle or even disruptive participant in the process of Chinese economic growth is not supported by the empirical evidence. Our paper certainly adds to the growing body of evidence which suggests that in fact the Chinese banking system played a central role in supporting economic growth (see also Rousseau and Xiao, 2007) . We believe this is not only an interesting finding but also a comforting one. It is clearly interesting to confirm that the finance-growth mechanism is present, even in a country with state dominated banks; this result casts further doubt on the critics of government ownership of banks (see also Andrianova et al, 2008) . It is very comforting because the silent implication of the view that Chinese economic growth had nothing to do with China's banks suggests that Chinese economic growth could have been even higher had the banking system been more supportive. This is certainly an implication that is not only hard to swallow, given the very high growth rates already achieved, but also a disturbing one for the world economy:
could it have coped with even higher growth rates in China?
Our empirical findings, robust as they may be, raise an important question that warrants further investigation: what is the mechanism that helps to ensure that a state-dominated banking system chooses to finance productive privately owned firms? We believe the answer to this question may be found by examining the role of regional governments in Chinese economic growth and the links of these governments with regional banks. There is already an important literature which emphasises the contributing role played by China's regional decentralization to the success of Chinese economic reforms and thus to Chinese economic growth (e.g. Qian and Xu, 1993; Maskin, Qian and Xu, 2000; Li and Zhou, 2006; Qian, Roland and Xu, 2006) . What remains to be explored in future research are the precise linkages between regional governments and regional banks and their implications for the lending behaviour of banks. 
Appendix 2: TFP estimation method
The total factor productivity (TFP) measure is estimated following the methodology of Levinsohn and Petrin (2003) . The advantage of this method lies in controlling for the simultaneity between firm's choice of input levels and unobserved productivity shocks by using firm's intermediate inputs (such as raw materials or electricity) as proxies.
Assuming a Cobb-Douglas production function for firm i at time t is:
where y is log of value added, which is sales net intermediate inputs (m), l is labour input and k is capital input, and
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